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Preface 

When I was asked to serve as editor-in-chief of this historic textbook of surgery, my goal was to preserve its excellent reputation, 
honoring the commitment of Dr. Seymour Schwartz and previous co-editors and contributors who upheld the highest standard for 
seven prior editions. I would like to thank all who helped achieve this goal, namely the outstanding contributions by the individual 
chapter authors and the meticulous dedication of the editorial board, all of whom share a passion for patient care, teaching, and 
surgery. 

It is this shared passion that has been channeled now into the creation of this new ninth edition; updating, improving, and 
finetuning it to secure its place as a leading international textbook of surgery. Each chapter has either been fastidiously updated or 
created anew by leaders in their respective surgical fields to ensure the highest quality of surgical teaching. Additionally, each 
chapter has been outfitted with quick- reference key points; highlighted evidenced-based references; and full-color illustrations, 
images, and information tables. Two new chapters have been added to this edition: Accreditation Council for Graduate Medical Core 
Competencies and Ethics, Palliative Care, and Care at the End of Life. 

One new component of this edition is the inclusion of a digital video disc of surgical videos. Many students already augment their 
more traditional classroom and practical education through the breadth of information available in the electronic realm, such as that 
available on AccessSurgery.com. This collection of operative and instructional videos, generously provided by chapter authors and 
editors, provides accurate visual instruction and technique to round out students' surgical training. It is the sincere hope of all who 
have contributed to this textbook that the knowledge of craft contained within will provide a solid foundation for the acquisition of 
skill, a haven for the continuation of education, and motivation for the pursuit of excellence. 

I wish to thank all of those responsible for the publication of this new edition, including the newest member of the editorial board, 

Dr. Jeffrey Matthews, as well as those who fearlessly signed on as contributors to our newly established international editorial board 
to provide regional perspective and commentary. I extend many thanks and gratitude to Marsha Loeb, Christie Naglieri, and all at 
McGraw-Hill for their guidance and knowledge throughout this process. I wish to thank Katie Elsbury for her dedication to the 
organization and editing of this textbook. I would also like to thank our families, whose love and support continue to make this 
book possible. 

F. Charles Brunicardi, MD, FACS 
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Notice 

Medicine is an ever-changing science. As new research and clinical experience broaden our knowledge, changes in treatment and 
drug therapy are required. The editors and the publisher of this work have checked with sources believed to be reliable in their 
efforts to provide information that is complete and generally in accord with the standards accepted at the time of publication. 
However, in view of the possibility of human error or changes in medical sciences, neither the editors nor the publisher nor any 
other party who has been involved in the preparation or publication of this work warrants that the information contained herein is in 
every respect accurate or complete, and they disclaim all responsibility for any errors or omissions or for the results obtained from 
use of the information contained in this work. Readers are encouraged to confirm the information contained herein with other 
sources. For example and in particular, readers are advised to check the product information sheet included in the package of each 
drug they plan to administer to be certain that the information contained in this work is accurate and that changes have not been 
made in the recommended dose or in the contraindications for administration. This recommendation is of particular importance in 
connection with new or infrequently used drugs. 
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Knot Tying 

Suturing 

Laparoscopic Cholecystectomy on a Patient with Biliary Colic and Gall Stones 

Laparoscopic Nissen Fundoplication 

Laparoscopic Distal Pancreatectomy 

Totally Extra- Peritoneal (TEP) Hernia Repair 

Laparoscopic Adjustable Gastric Band and Hiatal Hernia Repair 

Laparoscopic Sleeve Gastrectomy 

Joseph F. Buell, MD 

Professor of Surgery, University of Louisville, Louisville, Kentucky 
Laparoscopic Left Hepatic Lobectomy for Benign Liver Mass 

Orlo H. Clark, MD 

Professor of Surgery, Department of Surgery, UCSF/Mt. Zion Medical Center, San Francisco, California 
Bilateral Exploration Parathyroidectomy 

Steven D. Colquhoun, MD 

Surgical Director, Liver Transplantation, Comprehensive Transplant Center, Cedars-Sinai Medical Center, Associate Professor of 
Medicine, David Geffen School of Medicine, University of California, Los Angeles, Los Angeles, California 
Right-Lobe Living-Donor Liver Transplantation 

Joseph S. Coselli, MD 

Professor and Cullen Foundation Endowed Chair, Division of Cardiothoracic Surgery, Michael E. DeBakey Department of Surgery, 
Baylor College of Medicine, Houston, Texas 

Open Surgical Treatment of Extent IV Thoracoabdominal Aortic Aneurysms 

David A. Geller, MD 

Richard L. Simmons Professor of Surgery, Thomas E. Starzl Transplantation Institute, University of Pittsburgh, Pittsburgh, 
Pennsylvania 




Laparoscopic Left Hepatic Lobectomy for Hepatocellular Carcinoma 



Carlos D. Godinez, MD 

Fellow and Clinical Instructor, Minimally Invasive Surgery, Department of Surgery, University of Maryland School of Medicine, 
Baltimore, Maryland 
Laparoscopic Splenectomy 

Marlon Guerrero, MD 

Assistant Professor and Director of Endocrine Surgery, Department of Surgery, University of Arizona, Tucson, Arizona 
Bilateral Exploration Parathyroidectomy 

Shahzeer Karmali, BSc, MD, FRCSC 

Assistant Professor of Surgery, Minimally Invasive and Bariatric Surgery, University of Alberta, Edmonton, Alberta, Canada 
Laparoscopic Sleeve Gastrectomy 

Laparoscopic Adjustable Gastric and Hiatal Hernia Repair 

Geeta Lai, MD 

Assistant Professor of Surgery, University of Iowa Health Care, Carver College of Medicine, Department of Surgery, Division of 
Surgical Oncology and Endocrine Surgery, Iowa City, Iowa 
Bilateral Exploration Parathyroidectomy 

Scott A. LeMaire, MD 

Associate Professor and Director of Research, Division of Cardiothoracic Surgery, Michael E. DeBakey Department of Surgery, Baylor 
College of Medicine, Houston, Texas 

Open Surgical Treatment of Extent IV Thoracoabdominal Aortic Aneurysms 

Richard E. Link, MD 

Associate Professor of Urology, Director, Division of Endourology and Minimally Invasive Surgery, The Scott Department of Urology, 
Baylor College of Medicine, Houston, Texas 
Robotic-Assisted Laparoscopic Partial Nephractomy 
Robotic-Assisted Laparoscopic Radial Prostatectomy 

Paul Martin, MD 

Professor of Medicine, Chief, Division of Hepatology, Schiff Liver Institute/Center for Liver Dieseases, University of Miami Miller 
School of Medicine, Miami, Florida 
Right-Lobe Living Donor Liver Transplantation 

Jeffrey B. Matthews, MD, FACS 

Dallas B. Phemister Professor and Chair, Department of Surgery, University of Chicago, Chicago, Illinois 
Laparoscopic Cystogastrostomy for Pancreatic Pseudocyst 

Nicholas N. Nissen, MD 

Assistant Surgical Director of the Multi-Organ Transplant Program, Center for Liver Diseases and Transplantation, Ceders-Sinai 
Medical Center, University of California, Los Angeles, Los Angeles, California 
Right-Lobe Living-Donor Liver Transplantation 

Adrian E. Park, MD 

Campbell and Jeanette Plugge Professor and Vice Chair, Division of General Surgery, University of Maryland Medical Center, 
Baltimore, Maryland 
Laparoscopic Splenectomy 

Fred Poordad, MD 

Chief, Hepatology and Liver Transplantation, Comprehensive Transplant Center, Cedars-Sinai Medical Center, Associate Professor of 
Medicine, David Geffen School of Medicine, University of California, Los Angeles, Los Angeles, California 
Right-Lobe Living-Donor Liver Transplantation 

Vivek N. Prachand, MD 

Assistant Professor of Surgery, Department of Surgery, University of Chicago, Chicago, Illinois 
Laparoscopic Cystogastrostomy for Pancreatic Pseudocyst 



Steven Rudich, MD, PhD 




Associate Professor of Surgery, Department of Surgery, University of Cincinnati, Cincinnati, Ohio 
Laparoscopic Left Hepatic Lobectomy for Benign Liver Mass 

Christopher R. Shackleton, MD 

Principal, QV Research Consultancy, Formerly Professor, Department of Surgery, David Geffen School of Medicine, University of 
California, Los Angeles, Los Angeles, California 
Right-Lobe Living-Donor Liver Transplantation 

Vadim Sherman, MD, FRCSC 

Assistant Professor of Surgery, Director, Comprehensive Bariatric Surgery Center, Program Director, Minimally Invasive Fellowship, 

Michael E. DeBakey Department of Surgery, Baylor College of Medicine, Houston, Texas 

Laparoscopic Sleeve Gastrectomy 

Totally Extra- Peritoneal (TEP) Hernia Repair 

Laparoscopic Adjustable Gastric and Hiatal Hernia Repair 

Amit D. Tevar, MD 

Assistant Professor of Surgery, Department of Surgery, University of Cincinnati, Cincinnati, Ohio 
Laparoscopic Left Hepatic Lobectomy for Benign Liver Mass 

Mark C. Thomas, MD 

Assistant Professor, Department of Surgery, University of Cincinnati, Cincinnati, Ohio 
Laparoscopic Left Hepatic Lobectomy for Benign Liver Mass 

Tram Tran, MD 

Assisant Professor of Medicine, Geffen (UCLA) School of Medicine, Comprehensive Transplant Center, Cedars-Sinai Medical Center, 
Los Angeles, California 

Right-Lobe Living-Donor Liver Transplantation 

John Moore Vierling, MD 

Professor, Michael E. DeBakey Department of Surgery, Baylor College of Medicine, Houston, Texas 
Right-Lobe Living-Donor Liver Transplantation 

Scott Weldon, MA, CMI 

Supervisor, Medical Illustrator, Division of Cardiothoracic Surgery, Michael E. DeBakey Department of Surgery, Baylor College of 
Medicine, Houston, Texas 

Open Surgical Treatment of Extent IV Thoracoabdominal Aortic Aneurysms 

Steve Woodle, MD 

Professor, Chief, Division of Transplant Surgery, University of Cincinnati, Cincinnati, Ohio 
Laparoscopic Left Hepatic Lobectomy for Benign Liver Mass 

International Advisory Board 
Gaurav Agarwal, MS (Surgery), FACS 

Additional Professor, Department of Endocrine and Breast Surgery, Sanjay Gandhi Postgraduate Institute of Medical Sciences, 
Lucknow, India 

Ake Gosta Andren- Sandberg, MD 

Chief, Department of Surgery, Karolinska University Hospital at Huddinge, Stockholm, Sweden 

Claudio Bassi, MD, FRCS 

Professor, Surgical and Gastroenterological Department, University of Verona, Verona, Italy 

Jacques Belghiti, MD 

Professor, Department of Surgery, University of Paris VII, Hospital Beaujon, Clichy, France 

Kent- Man Chu, MD 

Professor of Surgery, Chief, Division of Upper Gastrointestinal Surgery, Department of Surgery, The University of Hong Kong, Queen 
Mary Hospital, Pokfulam, Hong Kong, China 



Eugen H. K. J . Faist, MD 




Department of Surgery, Ludwig-Maximilians University, Campus Grosshadern, Munich, Germany 



Mordechai Gutman, MD 

Head, Department of General Surgery, Meir Hospital, Kfar Saba, Israel 

Serafin C. Hilvano, MD, FPCS, FACS 

Professor and Chair, Department of Surgery, College of Medicine- Philippine General Hospital, University of the Philippines, Manila, 
Manila, Philippines 

JamalJ. Hoballah, MD, MBA 

Professor and Chairman, Department of Surgery, American University of Beirut Medical Center, Hamra District, Beirut, Lebanon 

Seon-Hahn Kim, MD 

Director of Robotic and MIS Center, Head of Colorectal Division, Professor, Department of Surgery, Korea University Anam Hospital, 
SungBook-gu, Seoul, South Korea 

Yuko Kitagawa, MD 

Professor, Department of Surgery, Keio University School of Medicine, Shinjuku-ku, Tokyo, Japan 

J . E. J . Krige, MD, FRCS, FACS, FCS (SA) 

Professor of Surgery, Surgical Gastroenterology, Department of Surgery, University of Cape Town, Cape Town, South Africa 

Miguel Angel Mercado Diaz, MD 

Professor and Chairman, Department of General Surgery, National Institute of Medical Science and Nutrition, Mexico DF, Mexico 

Gerald C. O'Sullivan, MD, FRCSI, FACS (Hon) 

Professor of Surgery, University College Cork, Mercy University Hospital, Cork, Ireland 

Ori D. Rotstein, MD 

Surgeon-in-Chief, St. Michael's Hospital, Professor, Department of Surgery, University of Toronto, Toronto, Ontario, Canada 

John F. Thompson, MD 

Melanoma Institute Australia, Royal Prince Alfred and Mater Hospitals, Sydney, Australia, Discipline of Surgery, The University of 
Sydney, Sydney, Australia 

Garth Warnock, MD, MSc, FRCSC 

Professor and Head, Department of Surgery, Universtiy of British Columbia, Surgeon-in-Chief, Vancouver Teaching Hospitals, 
Vancouver, British Columbia, Canada 

Liwei Zhu, MD 

Department of Surgery, Tianjin Medical University Hospital, Tianjin, China 
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KEY POI NTS 

1. The Accreditation Council for Graduate Medical Education (ACGME) Outcomes Project changes the focus of graduate 
medical education from how programs are potentially educating residents to how programs are actually educating residents 
through assessment of competencies. 

2. The six core competencies are patient care, medical knowledge, practice- based learning and improvement, interpersonal 
and communication skills, professionalism, and systems- based practice. 

3. The Residency Review Committee recognizes the importance of simulators for technical training and mandated that all 
training programs have a skills laboratory by July 2008. A Surgical Skills Curriculum Task Force has developed a National 
Skills Curriculum to assist programs with training and assessing competency through simulators. 

4. The ACGME has developed a professional development tool called the ACGME Learning Portfolio. This interactive web- 
based portfolio can be used as a tool for residents, faculty, and programs directors to allow for reflection, competency 
assessment, and identification of weaknesses. 

5. There is much to be learned still, and programs should continue to share their experiences to identify benchmark 
programs. 

ACCREDITATION COUNCIL FOR GRADUATE MEDICAL EDUCATION 
OUTCOMES PROJ ECT 

Technologic and molecular advances have fundamentally changed the way medicine is practiced. The Internet has 
revolutionized the way both physicians and patients learn about diseases. In addition, political and economic pressures have 
altered the way society views and reimburses medical care. The end result of these changes is that access to medical care, 
access to information about medical care, and the very nature of the doctor- patient relationship has changed. 1 In response 
to this situation, the Accreditation Council for Graduate Medical Education (ACGME) Outcomes Project was developed. Dr. 
Leach stated that this initiative was based on three principles: (1) whatever we measure we tend to improve; (2) focusing on 
outcomes instead of processes allows programs flexibility to adapt based on their needs and resources; and (3) the public 
deserves to have access to data demonstrating that graduating physicians are competent. 2 This initiative changed the focus 
of graduate medical education from how programs were potentially educating residents by complying with the accreditation 
requirements to how programs are actually educating residents through assessment of the program's outcomes. In 1999, the 
Outcomes Project identified six core competencies that would provide a conceptual framework to train residents to 
competently and compassionately treat patients in today's changing health care system. The six core competencies as 
designated by the ACGME are patient care, medical knowledge, practice- based learning and improvement, interpersonal and 
communication skills, professionalism, and systems-based practice (Table 1-1). 3 Starting in July 2001, the ACGME 



implemented a 10-year timeline to implement these concepts into medical education. The timeline was divided into four 
phases, allowing flexibility for individual programs to meet these goals (Table 1-2). 4 



Table 1-1 Accreditation Council for Graduate Medical Education Core Competencies 


Core Competency 


Description 


Patient care 


To be able to provide compassionate and effective health care in the modern-day health care 
environment 


Medical knowledge 


To effectively apply current medical knowledge in patient care and to be able to use medical tools 
(i.e., PubMed) to stay current in medical education 


Practice- based learning 
and improvement 


To critically assimilate and evaluate information in a systematic manner to improve patient care 
practices 


1 nterpersonal and 
communication skills 


To demonstrate sufficient communication skills that allow for efficient information exchange in 
physician- patient interactions and as a member of a health care team 


Professionalism 


To demonstrate the principles of ethical behavior (i.e., informed consent, patient confidentiality) 
and integrity that promote the highest level of medical care 


Systems- based practice 


To acknowledge and understand that each individual practice is part of a larger health care 
delivery system and to be able to use the system to support patient care 



Table 1-2 Accreditation Council for Graduate Medical Education Timeline 


Phase 


Dates 


Program Focus 


Accreditation Focus 


1. Forming an initial 


July 


• Define objectives for residents to 


• Develop operational definitions of 


response to changes 


2001- 


demonstrate learning the 


compliance 


in requirements 


J une 
2002 


competencies 


» Provide constructive citations and 




» Review current approaches to 
evaluation of resident learning 


recommendations with no consequences 








* Begin integrating the teaching and 
learning of competencies into 
residents' didactic and clinic 








experience 




2. Sharpening the 


July 


» Provide learning opportunities in all 


* Review evidence that programs are 


focus 


2002- 


six competencies 


teaching and assessing the competencies 




J une 
2006 


* Improve evaluation process to 


* Provide constructive citations early in 




obtain accurate resident 


the phase and transition to citations with 






performance on the six core 


consequences later 






competencies 


» Review evidence that GMECs' internal 






» Provide aggregated resident 


reviews of programs include 






performance data for the program's 


consideration of aggregated performance 






GMEC internal review 


data 


3. Full integration 


July 


* Use resident performance data as 


* Review evidence that programs are 




2006- 


basis for improvement and provide 


making data-driven improvements 




J une 
2011 


evidence for accreditation review 


• Review external program performance 




* Use external measures to verify 


measures and input from GMECs as 






resident and program performance 


evidence for achieving educational goals 





























